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derable diſtance. Andeed, the quantity would be ſo great, that it would 
not be eaſy to find room to depoſite it: but the greateſt difficulty 
would be, in making à Canal of Communication with the preſent 
Harbour, as it would be between 500 and 600 yards long, and 
would, of neceſſity, 5 72 through yards, gardens, and pleaſars-. | 
ground,” and would” occaſſon many good houſes and- other build-- 
ings to be taken down. Theſe are obſtructions that did not exiſt, 
to the ſame degree, at the time it was formerly propoſed, (about 30 
years ago), as they do now; fo'that, whatever it was then, it cannot 
now be an eligible ſcheme, eſpecially as there are It others, either 
of them being, in my humble opinion, far n more TED. and of 
greater utility. 


Tin on; is,” to make a Wet Baſon in 1 to the 
ſouth of Leith-mills, between the Bonnington- road and the river; 
the other is, to make either a Wet or Dry Baſon upon the Sande of 
North Leith; boch which are ee e upon the Plan. | 


And, fn, F will: donde the nk of making a Wet 
Baden in che * ee to the one of 27 . abozy . 
eee e the akin: a Baſon Vina; it c wi de e 
ee the bed of the river, to give the ſhips a paſſage to it; and, 
to give the better idea of the neceflity and conſequence of deepening 
it, and of the depth it ought: to be made, I have taken the levels, 
- and-drawn a profile of the bed of the river, from the point of the 
South Pier; to the foot of the dam at Leith-mills; alſo of the bed 
of the river and ground above the dam, where the Baſon is pro- 
poſed to be made. The feale by which I have laid down the 
length of chis profile is 200 feet in an inch, but the ſcale of 
height is only 20 feet in an inch, Which it Was" 7 to . 


A . 


„„ 7 


By this profile, it : appears, that, if hs 3 e a 


| little below the Bridge, and be made to the depth of the red line, 


would give about /even feet water in ordinary neap-tides, and about 


tbirtcen feet in ordinary ſpring-tides. This I would not propoſe to · 


drive up quite level, but let it have a riſe of about one Foot in the 
whole ſpace, (which is about 600 yards): This would drain the 


water better from the workmen. Neither ſhould it be dug to a 


flat bottom, but be made in the form of a ſegment of a circle, ö 
about 40 feet wide, and two feet deeper in the middle than at the 


ſides. This would give the ſcouring- water from the Baſon a more 
powerful effect in cleanſing out any ſediment, gravel, &c. that may 


have ſettled in the channel, as it. would oa it to a narrower. 


| ene 2 


Turhn ene t of: a buk- 


neſs, if you take the opportunity to do it in the dry part of the: 
Summer . At that time, 1 ſuppoſe, the Water will not inco Mode. 


the workmen very much in digging it up. Yet, if it be not very 5 


hard till, or rock, it may be cut by i eee e 
| of the year, and at 9 5 time of tide. PFF 
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As you ki not given me any | dipections ee hs . * 
may be proper to make a Baſon for the reception of ſhips, (ſup- 
poſing this ſcheme ſhould be adopted), I have planned out as large 


z one as the low ground can well admit of; and this 1 —— 
in two different forms, but both of the ſame; ſize. Each will contain 
about 35, ooo ſuperficial yards of ſurface water, which 18 e e 


7.2 Engliſh acres, or 5. 7 Scotch acres, Which perhaps may be 
larger than there may at preſent be occaſion for. But, as n 
pence of deepening the river, erecting a Draw- bridge, and building 
a Lock, to n from the bed of che river into the n en 
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be 
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F * 
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neceſſary for me to have ſome data to build my calculations upon, I 


| will, for the preſent, ſuppoſe it to be of the fize I have repreſented 
upon the plan: bur this you may reduce at pleafure; and, as it 
will be folid digging, the We ee e ew eee 


e e eee 


Ar both theſe plans, 1 have „ 
„ a great part of which is very little higher than 
the dam head, confequently muſt be marſhy, and of ſimall value; 
but the part that would be covered with the earth dug out, and 
which muſt be occupied by the wharfs, ann n 


e, is for che moſt part good garden ground. 


Tn one of theſe ſchemes, trated by n 1.) I wits pro- 


polecdl che Baſon to conſiſt of a long ſquare, about 450 fret by 300, 


and of two branches of e e get ene | 


ee Wo 


)%%ͤ I Re TEN” Fea Ye 
wings or branches being wide enough to contain four tiers of ſhips, 
SO e ee Bren to "hy eee 2 
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wall to ſeparate the Baſon from the river), it may be made in the 
form repreſented by figure 2. which will be of equal ee, and 


Fd p 9 Sema the us 
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Wen there would be a We e e in ee en 


1 eee e e bara 
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Int both, — thera to be'dug to 3 
below the dam-head; ſo there would be ten feet water, without chie 
leaſt interference wich Bonnington mill; and this may eaſily be 
done to this depth, as it may be drained (without pumping) by 
making a cut through the green, below the waſh-houſe, and turning 
the river on the weſt ſide of the dam, and likewiſe paying the mil- 
ler temporary damages during the execution of the work. Yet, per* - 
haps, it may be advantageous to have more than ten feet water. 
Suppoſe twelve feet be thought a proper depth, the eaſieſt way to 
obtain it, would be to pen two feet upon: the tail of Bonnington- 
mill; for the earth, &c. dug out to make ten feet depth belomy the 
dam-head, will raiſe the ground ſufficiently high for the quays; but 
if more than that depth be wanted, it would be beſt to take the was” 
ter from the head of Bonnington mill; by which, 14 or 15 feet wa- 
ter may be obtained at the ſame expence of digging: but there will 
be damages to pay to the mills for loſs of water, This I mention 
for your conſideration; yet, in my calculations, I will confine my- 
{elf to ten feet deep, without interfering with Bonnington-mill at 
all: But I cannot ſteer fo clear of Leith mills; for che water to life the 
ſhips out of the river into the Baſon, muſt be taken from theſe mills. 
This has been mentioned as almoſt an infurmountable objection, as the | - 
- whole Water of Leith, in dry ſeaſons, will not be ſufficient for this pur- 
poſe ; and, of courſe, the mills rendered-uſeleſs during thoſe times of | 
ſcarcity: Yet, when the real quantity that may RT II. 
to be wanted comes to be conſidere | F 
_ which I truſt it may be, then; perhaps; this objeRion eee 
ſo formidable. Neither do I think it at all neceſſary to be at the en- 


| cient to take in the largeſt ſhips that it may be expected will be carried 


s chis propoſed Baſon. This, * , n _ 1 
| 8 and mum. 507 el g 1 bros 8 th 
ol a "How 


of 


IE. 6% 13+ 
A Locx'of: theſe dimenſions will expend, 123 tons of water for 
every foot of perpendicular height it lifts a ſhip. ' Now, a ſhip com- 
ing upon the top of an ordinary e will require to be lifted 


about five feet, (ſee the Profile) conſequently will expend 615 tons of 
water. This is a quantity that will work an ordinary underſhot 
are! about nine or ten minutes; (but as I did not meaſure the 
| quantity the ſaw-mills take, I do not know how long it will work 
them); and this quantity of water would take one ſhip up and 
another down, or as many ſmall veſſels as the Lock would hold. 
Veſſels coming in or going out of the Baſon in neap-tides, will re- 
quire to be lifted, or I dion, 11 or 12 feet; conſequently, each 
lockful will expend about 1400 or 1500 tons of water. This would 
work a mill about 25 minutes. do not know how many ſhips 
may pals in a day to and from the Baſon: But ſuppoſing there be 
5 three'to paſs s up, and as many down; in ſpring-tides, they would ex- 

| pend about half an hour's water of a good corn-mill, and, in neap- | 
tides, rather more than double that quantity; and; if the gates be 
kept in good repair, the leakage from them will be inconſiderable, 
ſo that the expenditure of water will not be ſo great as might have 
been apprehended, ſuppoſing the Baſon and Gates be made water- 
tight, which I think there is but little difficulty of doing, though it 
has not been ſo thoroughly examined by boring as I could wiſh; 
but, from what has been done, it appears to be ſoft, to eight, or in 
rn pieces, is hand firm ground, 
a foot or two before it come to the depth the Baſon is propoſed to. 
be dug; ſo that there is great probability of having a good founda- 
eafy. Indeed, the whole of this buſineſs will be eaſy to execute, as 
it may be ſo completely drained, that the workmen will not be 
in the leaſt interrupted by the tide, either in digging out the 
Baſon, or building the quay-walls. But, in laying the founda- 
r 2. oſs, and the Nike ner pin the water may be 
3 | | wen 


os : 


5 cronbleſacns and hefe l, che f e , A 
ly as low as the bed of the river below the bridge: Let I do not 
apprehend much difficulty We if the bed of. he river be firſt 
„ . CFC 
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* 4 


3 177 N 


Thai dam or 601 to lk ind river Pry: hs Baſon, 
propoſe e to conſiſt of two parallel walls, with croſs, or le” 


| between them, at the diftance of zo feet; the ſpace between them 


to be filled with earth, and that a part or rib about three feet thick; 
in the middle of it, be well rammed or puddled, and ſunk into the 
natural ground, till it be incorporated with the Me os 1164 or engl 
Wee ſo as to 1 6150 12 18 oo FH 8 Fn Treo ls 


ALAN end Ein of i en alh » ph and ies 
of the quay-wall, I have drawn at the bottom of the plan, to which. 
I would beg leave to refer. Theſe walls I ſuppoſe ſhould be fix feet 
thick at bottom, and four at top, the front of the wall to fall back 
two feet, and to have a counterfort at the diſtance of every 30 feet, 


in each of which ſhould be laid a tie of timber, repreſented by... a 


4, ö, (both in the plan and ſection), to bind the wall and counterfort 
together, to enable it the better to ſuſtain the preſſure of ſoft earth, _ 
behind. The wall to be 15 feet high above the bottom of the. 
Baſon, as the earth dug out will raiſe the ground to that height; 


and the whole height from the foundation may in general be about : i 
16 feet. But this will altogether depend upon the nature of the ; : 
ground, which is rather uncertain, as it has not yet been regularly . 


bored; but if any part be ſoft where the walls are to ſtand, it may 


be made permanent and ſecure by piling, as repreſented upon the . x | 
ſections. The Wh ral er n er e the . of FA | 


the piles. 
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- In the former. part of this report, I obſerved, that the water ne- 
e, malt be een 
from Leith mills; and it perhaps may be thought proper to remove 
the mills altogether to the other ſide of the river, (where there is a 
good fituation for them), rather than they ſhould work from the wa- 
ter of the Baſon, ar navigators and millers ſeldom agree: Yet I do not 
| at preſent ſce any great objection to their remaining in the ſituation 
they now ſtand, and drawing the water of the river through the 
Baſon, provided there be a fill fo placed, that they cannot draw the 
water down lower than a certain number” of inches, that may be a- 
greed upon. The only objection remaining, would be, the danger of 
the gravel and fand coming from the river, and lodging in the 
' welt end of the Baſon; yet, if the fill of the "bio! that feeds the 
Baſon be placed high, that is, rwo or three feet above the bed of the 
river, and, in time of flood, be cloſe ſhur down, I do not think it 


would occaſion much inconvenience, I mean, not enough to make it 


an object to remove the Mills; for the little gravel or ſand that 
might ſettle, may eafily be taken out with a ſmall ballaſt-engige, 
without taking the water out of the Baſon. Theſe objections being. 
ſo far removed, I will ſuppoſe the Mills to remain quietly in their 
preſent ſituation, till it be found by experience to be more _ to 
remove chem. 


. 1 quit this ſubject of Mills, I will juſt obſerve, that, in 
caſe the water be penned two feet upon the tail of Bonnington-mill, 
in order to make twelve feet water in the Baſon, 1 it will raiſe the head 

or fall of Leith-mills two feet, which would be greatly advantageous : 
to them. Bur, if the water be taken from the head of Bonnington- 

mill, in order to· make fourteen or fifteen feet water in the Baſon, then 
che head of Leith-mills would be increaſed four or foe fect, which 
would increaſe their power ſo much, that it would more than coun- 
lance any Joſs they might fuſtain in farniſhing water for lock- 
ing 
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Tuts n I fuppoſe, — ret Wes faite i: 
ping; and they would be well ſheltered from the wind; ſo that they- 
would be quite ſafe in the moſt ſtormey weather : and it is well cal 
culated to four out the preſent Harbour, and deeper the chaunet 
over the bar. The way to give it the greateſt” effect, would be, t 


Jill the Lock, and diſcharge it from the lower gate, a 


have fix ſluices, whoſe apertures, taken together, ſliould be 36 ſuper-- 


Foal foet, eenſequrnely, would give a column uf water equal to ſtæ 


feet 


5 which the foregoing calculations are made), is 87,500 tons, which, 
at 15300008 een e e ee e minutes. My: 7 


part of its power, before it reaches the bar ; yet, by an 
a ballaſt-machine, or ſome other means, to cut away the. obſtruc-. 


c;. and this, at che firſt ſetting out Vpnld be diſcharged 


— - 


« * 
* 


with a velocity of 32 feet per ſecond, which will give 1920 tons of 


water in a, minute. But che mean uclbcity, during the whole diſ- 
charge of the/Bafon, will be 25 feet and e e, Which. 


* 

ö C b IS tons: IA; minute. 72 7 I * 3 : 4 BB. * 7 1 7 * 
— TY 1 30 3 4 4 $5123 $75 5 AF 
121 n 8 en 
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Tas whale coma of the Boom, ar only ew: Teac: Fea Ee. 
to the height of the breaſt of che Lock, gives the head, upon 
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| and half before low water, in ſpring-tides, will mioſt powerfully and 


Lock to the point ef the ouch Pier. To this place it will be con- 
fined to a narrow compaſs, which. will give ig great effec; but from 
hence it will have liberty to ſpread, | by which it will Joie a. great. 


tions, it perhaps may be, in ſome meaſure, One 


rection; whach T ic cas, it will Yoon. mak ap ae dep. 
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of the channel at the bar; atleaſt, it is the moſt likely way to el 
it: but, as I did not go out in a boat to examine this part minutely, 
I cannot juſt now ſay what OY. may be moſt e 
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An ESTIMATE of hu EXPENCE of * 
a WET BASON in the Low Grounds between the Leith River 
and the Bennington Road, on the South fide of the Leith Mills, to 
contain 35,000 ſuperficial Yards of ſurface Water, or a little more 
than ſeven Engliſh ſtatute Acres: Allo, DEEPENING the 
BED of the RIVER, from a little below the Bridge to the 
Dam above the Mills, to the Depth repreſented upon the Profile; 
and Erecting a e e eee arg e 
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including the foundation of the quay-walls, and 
Alſo the foundation of the dam-wall, that is to ſepa 
rate the Baſon from the river. This, as far as has Th | 
been diſcovered by boring, appears to be ſoft 'and © 
-eafy to dig, to within two or three feet of the bot. 
neten of it will be hard till. il ata Rot 
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poſe, one half of ie with being, and nn A at. avs; 


proper diſtance, for 4 d. pen cubic yard; but in 
digging the bottom part, as the workmen may be a fo 14) ts 
little troubled. with water, and ſome of it will be Hee 4 


till, or ſome hard/matter, it may coſt 6d. per cubic -| & 5H 
yard: Therefore; the ne "_ 18” 5d. 3 71 is. Al | 
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FE this. wall: to bo rück breached; afkiles/ with boyd.) 1 
ones of eee eee 7} gh 
diſtance of eight feet in every courſe; the inſide to 70 5 | 
be ruble-work, with headers to overlap thoſe in 1 5 BEET 
the front aſhler; with a coping four feet Md 99s 


and nine inches chick; the whole to be ſet in mor- yh Ek. 
tar. The price of this work, in this country, I de 1 | 
Not eractiy kribw ; bur, We abet Lig yo" Cooder 2 
at which rate, it comes to 2 994, 1 
To 75 counterforts, ſuch as TR Ps upon the An- 
and ſection.— In cheſe there will be near 23 roods, K 
tuding — vl ple ie” 5 
the ſame rate per rood ; which comes to 161 '© © 
To building a water-tight dam, compoſed of two pu” N 
rallel walls, to ſeparate the Baſon from the river, e 


agreeable to the ſection before mentioned, drawn at 12 0 92 1 


dhe bottom of the plan, (fuppoling uo piles wanted) 
his wall will be about 164 yards in length, and 


will contain about ' 95 roods and half of n . 
which, at the aforeſaid rate wah ain $68 10 at 
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T0 een ee herwoen the fell wich. i 
earth, and incorporating the middle part of it wich e 
the natural carth, and ramming or puddling a rib un 
the . of it (as repreſented upon the ſection), to gil 3 
it completely ſecure! and: water-right, which Sag 
wall men- otherwiſe, when the Baſon l PE: 

empty, the river: would break in upon it,—This will 
require 2170 cubie yards j but as it wall be dug om e 6 
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expence of puddling, which may coſt. 3 d. per yard ics 2 


To extra expence in making a ſluice in the dam, fo 3 nel 
the water into. the . e RIDE YR GP: a4: n 
again to the mill PIE lee dion 0 

0 land that it may * proper to purchaſe fox che ] {+ 
Baſon, and likewiſe, for wharfs,, warchouſes, ſhi y? 

building, and other p. 6 dhe proper 
| quantity may be, 1 am, no judgę of; bur ſuppoſe N ot: 

- the ſpace contained within the r 15 

„ bd; 6 d, e, |, be ſafficient,. che quantity will | 
about 18 uae rower 515 
ground, which perhaps may coſt about 40 l. per 
acre ; the remaining 12 is good. paſture -or, garden 
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rates, it comes to 11th r 4440 
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the foundation 77 
ing a Draw bridge.— The moſt proper place 
„I apprehend, would be at the New 
and if it with an opening oe 
ee with A 30 feet arch on each fide, I ſuppoſe it 
will give ſufficient water-way ; yet, of this I am 
not certain; neither do I know what fort of foun- 
dation there is; . therefore, cannot lay with cer- 
rainty what the expence would be; yet, from the 
00h RN, 1 have made, L foppoſe it will 
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> building a Lock, to lift the ſhips from the 
| the river into the Baſan. "This, if built with wing-. 
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perhaps, may be two years ſuppoſe 200 0 
To loſs of water after the works are completed; 8 10 * 9 „ 
to Leic or Bonnington ary, or boch. Pe mae er 25 A's: 
8th of the preceding report); 4 0 * 460 e be 
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I COME now to conſider the propofition er heldlg wet Dock 
or Baſon, upon the ſands of North Leith, by a Pier, from the end 
of the North Pier, to the caſt end of che Citadel. This I have pro- 
poſed to be built in form of the ſegment öf a circle, ſtruck with 
the radius of one thouſend feet; this form will give it the greateſt 
ſtrength it can have, ſo as to enable it the more effectually to reſiſt the 
violence of the waves, which will beat moſt furiouſſy againſt it. By the 
trial that has been made by boring, it appears to be a good foundation 
of hard till, and, if built agreeable to the plan and ſectiun drawn at 
the bottom of the general plan, there can be no doubt but it willwith- 0 
ſtand the moſt violent tempeſts that can be expected to come againſt 
it. The worſt thing againſt this Baſon is, its being expoſed to the 
north wind; ſo that the light ſhips being afloat in it, may ly un- 
eaſy, and be beat one againſt another in ſtormy weather: Yet I 
ſhould think, a good deal of this objection may be removed, by _ 
raifing the parapet wall of the Pier very high. F haye calculated it 
to 16 feet above a ſpring-ride ;, but the forin and ſtrength of the 


Pier is ſuch, that. it ny with ſafety, be raiſed to the height repre- 
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Ir this Baſon be made to the FOI ee upon BY . 
it will contain about 11 Scotch acres, or about 14 acres aud an kalf Eng. 
liſh: And this, I humbly apprehend; would he of more public utilivyif © 1 
made into a Wet Baſon; for this reaſon; becauſe, if ir be fuffereit tofill 8 7 
and empty itſelf every tide, it would, in time, fill up, or be greatly 
reduced in depth, by che foul tide- water dropping i its filt and mud, 
with which it comes loaded; arid there is no back-water to ſcour' it 
out, nor can any be had, except by inclofing a part of ige, and 5 
making it into a Wet Bafon, to ſcour our the other part, in de 
manner that has been done at Ramſgate, and ſome other places ; and F132 
to keep this inner Baſon clear, will he attended” with a confiderable 


annual expence: So that, upon the vrhole, it it may be nearly as ex- 


penſive as making à Wet Dock at once. To complete it in this 
manner, it will be neceſſary to build a ſtrong wall, parallet to the _ 
North Pier, and the ſpace Betweem them filled with earth, to be in- 
corporated with clay and till below, to as great à depti as 4 trenel 
ean be dug; for the North Pier is not ſtrong enough to ſuſtam the 
preſſure of the head of water; neither can it be expectect that che 
foundation is at _ bags, 2 ee if * che”Pler THEY was 
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Ax, to make chis . 3 it will be © ty to NPY be 
Lock, or double pair of  Gater, to admit the ſhips" into, or out of the 
Baſon; for, upon the falling off of the tides, after the ring uide, a 8 2 
_ fingle pair of Gates cannot be opened, till the water within be 1 
brought down to the level of that without, which would be artenid- e ent OY 
| < with 9 deal $a trouble and i ind ddendence N 
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; | North Pier to the north end of the Citadel, being 3 


450 yards in length, agreeable to the Plan and Sec. 


77 tion drawn at the bottom of the General Flan.— + 


This Hier wil contain 1140 roods, of maſonry, . 
de compoſed of large ſtones, fuck as is repreſented 0 
upon the Section. The price of ſtone and . 
in this country I do not exactly know, but ſuppoſe 21 
it may coſt about 10 l. per rood, which comes to 31,989. © 0 
To making an inner-wall parallel to the North Pier, 3 
3 to incloſe or contain 3 
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1 Brought over I. 17,988 10 a 
To unforeſeen n impediments to works, pile- 6 
engines, pumps, and other utenſils, ſuperviſal, & c. 
ſuppoſe 10 per cent. upon the whole 7: 1,798 17: © 
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Fu above are the beſt calculations J have been able to make, 
from the imperfect knowledge of the price of the ſtone; and not 
being completely certain as to the foundation in every part. Yet, 
with regard tothe propoſed Baſon above Leith mills, if I be right 


n the price of materials, I can ſpeak with ſome kind of confidence, 


that I believe the Eſtimate will be ſufficient to complete the work, it 
being a kind of work that I have been long acquainted with. But 
of the other propoſition, of making a Wet Baſon upon the ſands of 
North Leith, I cannot be ſo certain, as it is altogether in the tide's. 
way; yet, it is ſo plain, that I think I cannot be much miſtaken. - 


1 am, with the greateſt reſpect, 


My Logp, and GENTLEMEN, 


- Your very humble ſervant, 


NovEeMBrR th 
1. 7 8 6. | 


ROB” WHITWORTH. 


